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NOTIFICATION OF THE RECORDING 
OF A CHANGE 

(PCT Rule 92bis.1 and 
Administrative Instructions, Section 422) 



/ 



PCT/EP99/09659 



cNT COOPERATION TREATY,' 



From the INTERNATIONAL BUREAU 



Date of mailing (day/month/year) 
02 February 2001 (02.02.01) 



Applicant's or agent's file reference 
PBA/DO88298PW0 



To: 



ATKINSON, Peter, Birch 
Marks & Clerk 
Sussex House 
83-85 Mosley Street 
Manchester M2 3LG 
ROYAUME-UNI 



IMPORTANT NOTIFICATION 



International application No. 
RCT/EP99/09659 



International filing date (day/month/year) 
07 December 1999 (07.12,99) 



1. The following indications appeared on record concerning: 

X the applicant Q the inventor the agent |^ the commo 


n representative 


Name and Address 

KEMGAS Ltd. (name corrected) 

The Corner House 

Parliament Street 

Hamilton 

Bermuda 


State of Nationality 


State of Residence 


Telephone No. 


Facsimile No. 


Teleprinter No. 


2. The International Bureau hereby notifies the applicant that the following change has been recorded concerning: 
1 [ the person X the name Q the address the nationality the residence 


Name and Address 

CaiCiTech Ltd. 
The Corner House 
Parliament Street 
Hamilton 
Bermuda 


State of Nationality 


State of Residence 


Telephone No. 


Facsimile No. 


Teleprinter No. 


3. Further observations, if necessary: 


4. A copy of this notification has been sent to: 
[)<] the receiving Office Q the designated Offices concerned 
1 1 the International Searching Authority the elected Offices concerned 
1 X [ the International Preliminary Examining Authority [ | other: 


The International Bureau of WlPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 

Facsimile IMo.: (41-22) 740,14.35 


Authorized officer 

Peggy Steunenberg 

Telephone No.: (41-22) 338.83.38 



Form PCT/IB/306 (March 1994) 



003814896 



i 

Pi 



^<»CrPERATION TRE>^ 



PCT/EP99/0S 





From the INTERNATIONAL BUREAU 


PCT 

NOTIFICATION OF ELECTION 

(PCT Rule 61.2) 


"to! ^ 1 

Assistant Cotimissioner for Patents 

United StatP^PatPnt anH T.. 1 1 

Office ^ ° Trademark 
Box PCT 1 
Washington, ic.20231 


Date of mailing (day/month/year) 
28 July 2000 (28 07 00) 


ETATS-UNIS |AMERIQUE 

in it£capacity as elected Office 


International application No! 
PCT/EP99/09659 

International filing date (day/month/year) 
07 December 1999 (07,12.99) 

Annlir^nt ' — — 


Applicants or agent* sfle reference 

PBA/Do88298l|vO 

1 

Priority date (day/montlSVear) 

10 December 1|98 (10.12.98) 


i — 
. DE PAU W GERI INGS. Johann.. M.ndrikus. Martin.,. f 



1. designated Office is hereby notified of its election made: f 
[X] in the demand filed with the Internationa. Preliminary Examining Authority on: l{ 

25 May 2000 (25.05.00) 

□ in a notice effecting later election filed with the Internaticnal Bur 



jreau on: 



2- The election [x] was 

□ 



was not 



priority date or, where Rule 32 applies, within the time limit 



under 



The International Bureau of WlPO 
34, chemin des Colombettes 
1211 Geneva 20, Swrtzerfand 



Facsimile No.: (41-22) 740.1 4.35 
Form PCT/IB/331 (July 1992) 



Authorized officer 

Zakaria EL KHODARY 
Telephone No.: (41-22) 338.83.38 



EP9909659 



5.JliN.2001 17:57 



& CLZRK N/C 0161 236 5846 

PATENT COOPERATION TREA 



NO. 218 ^,35/35?^^^'^^ 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATTON OF THE RECORDING 
OF A CHANGE 

(PCT Rule 92bls.r^d 
Administrative Instructiufs, Section 422) 


ATKINSON, Peter, BIrbh " ^ '^001 

Marks & Clerk 1 . ... 

Sussex House | tS ; -^I rj ... i* 

83-85 Moslev Street — - • - -U^. 

Manchester M2 3LG 

ROYAUME-UNI 


Dote of mailing (day/month/yeyf 

02 February 2001 (0^02.01) 


Applfcanf s or a$&tft^s fiterfefefenco 
PBA/Do88298BWO 


IMPORTANT NOTIFICATION 


tntcihattonal appRo^n Nol 


Intemational filing date (dsy/month/ydar) 
07 December 1999 (07.12.99) 



1. The folld^s indications appeared on record concerning: 
j X| Iha applicant [ [ the invontor [ | the agent the oommon representative 


Name and Address 

KEMGaS Ltd. (name corrected) 
The Corner House 
Parliament Street 
Hamilton 


State of NatlonalltY 


state of Residence 
«* 


Telephone No. 

• 


D^rmuas r \- 




Facsimile No. 




Teleprinter No. 


2. The International Bureau hereby notifiea the applicant that the following change haa been recorded eoncernind: 
i~| the person ^ the name Q the address the nationalttv Q the residence 


Name and Address 

CalCiTechLtd. 

The Corner House ; i ' - 
Parliament Street ( ; i 
Hamilton ' r fi f . 
Bermuda 

'M. 


State of Nationality 
9* 


State of Residence 


Telephone No. 


Facsfmilerio. 


Teleprinter No. 


3^ Further observations. If necessary: 


4 A copy of this notification has been sent to: 
fx] the reoeWlna Office i; \ , [ 
1 1 the International Searching Authority 
fx] the International Preliminary Examining Authority 


[ the designated Offlcas eoncerned 
X] the elected Offices concerned 


The Intemattonat Bureau Of WIPQ 
34, chomin dos Colombettes 
1211 Geneva 20, Switzerland 

Facsimile No.: (41*22) 74Q.T4.35 


Authorized officer Q^Z^-^-n^ 
Peggy Steunenberg V j) 

Telephone No. : (41 -22) 338.83.38 ^ 



mra<S & rL"RK 0161 23S 584^^ Jf^g^-jy 



5.JUN.2001 I 17:55 



Fmfnthe 

INTTEnNATIONALPREUMINARY EXAMINING AUTWORfTY 



N0.218B P,Z?. 



To: 

ATKINSON, Peter B. 
MARKS & CLERK 
Sussex House 
fiS^SMosI^ Street 
Manchester M2 3LG 
GRANDE BRETAfiNE 



PCT 



NCyriRCATION OP TRANSMITTAL OF 
THE INTSINATIONAL PREUMINARY 
EXAI\/JINAT10N REPORT 

(PCTRulfl7V1) 



AppOoam^ or egsnrs IQs refbrme 
PBA/D088298PWO 



intamsVonfil appfloaitgn No. 
PCT/EP99/D9a59 



11.04^001 



Intematienal fiUng date (da^n^i/^&a!) 
07/12/1999 



Appltoam 

CALCITECHLTD, 



10/12/1998 



UfrSl^ ^^u^?^ "'^'f ^^^^ International Preliminary Examining Authority transmlte herewith the 
htem^onal preliminary examln^n report te annexes, (f any. esinbii^iad on fte internaUonal ^StSL 

^' taS'*ie%te^d''c^^^ " '^^'"at^^"**"^ the IntemaBor^ Bureau tor communication 

\ 

^' "UtTI^^T^y f^'^ International Bureau win prepare an Enfillsh translation of the 

report (but not of any annexes) and will tranemH such translation to those Offteas. '^^^^ '« me 

4. REMINDER 

The applicant must enter the itatlonal p^ass before each siacted Office by performing certain acta fflUno 
88(1 )) (see also the reminder sent by the International Bureau wUh Form PCT/IB/801 ). 
Where a translation of iha iniemationai application must be furnished to an elected om^^ th,* i,»nei«»i.« - 
resporwilbllfty to prepare and furnish such translation directly to each elected OfflcTconcerned. ^^ ^^ 

St''a?^S Vuli^ '^"^^^"^ ^'^^ ^'^^^^ OW'^^^ Volume 



II of the 



Nans and maU^ atltt^ of thfi IPBa/ 



European Fatsntoffloe 
D>6028a Munich 

TBI, 449 89 6380-0 Tie; S2585B ©pmu d 
449 89 2389 - 4465 



Fc(m PCT/lPEAWie (July 1882) 



AiAhDrfus offlcsr 

Chifetensen. J 

TfiL'»40Be2399-eO&2 




PATENT COOPERATION |yATY 

PCT 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 




Applicant's or agenrs file reference 
PBA/D088298PWO 


See Notification of Transmittal of International 
FOR FURTHER ACTION Preliminary Examination Report (Form PCT/IPEA/416) 


International application No. 
PCT/EP99/09659 


Intemational filing date (day/month/year) 
07/12/1999 


Priority date (day/month/year) 
10/12/1998 


International Patent Classification (IPC) or nal 
C01F11/18 


ional classification and IPC 


Applicant 

CALCITECH LTD. 



1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 5 sheets, including this cover sheet. 

S This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 2 sheets. 



3. This report contains indications relating to the following items: 



II 


□ 


III 


□ 


IV 


□ 


V 




VI 


□ 


VII 




VIII 





Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 

citations and explanations suporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 



Date of submission of the demand 



25/05/2000 



Date of completion of this report 



11.04.2001 



Name and mailing address of the intemational 
preliminary examining authority: 
European Patent Office 

D-80298 Munich 
Tel. +49 89 2399 - 0 Tx: 523656 epmu d 

Fax: +49 89 2399 - 4465 



Authorized officer 
Schmidt, O 

Telephone No. +49 89 2399 8438 




Fomn PCT/IPEA/409 (cover sheet) (January 1994) 



1 



INTERNATIONAL PREni 
EXAMINATION REPORT 




MINARY 



International application No. PCT/EP99/09659 



I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7)): 
Description, pages: 

1-14 as originally filed 



2. With regard to the language, at! the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1(b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the Information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 



Claims, No.: 



1-15 



as received on 



27/03/2001 with letter of 



27/03/2001 



Form PCT/IPEA/409 (Boxes l-VIII, Sheet 1) (July 1998) 



INTERNATIONAL PREnMINARY 
EXAMINATION REPORT 



International application No. PCT/EP99/09659 



(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


1-15 




No: 


Claims 




Inventive step (IS) 


Yes: 


Claims 


1-15 




No: 


Claims 




Industrial applicability (lA) 


Yes: 


Claims 


1-15 




No: 


Claims 





2. Citations and explanations 
see separate sheet 



VII. Certain defects in the international application 



The following defects in the form or contents of the international application have been noted: 
see separate sheet 



VIM. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 



Form PCT/IPEA/409 (Boxes l-Vltl, Sheet 2) (July 1998) 



INTERNATIONAL P??ELIMINARY International application No. PCT/EP99/09659 
EXAMINATION REPORT - SEPARATE SHEET 



SECTION v.: 

1 Reference is made to the following docunnents: 

D1 : US-a-3 340 003 (G.G. JUDD, OHIO LIME COMPANY) 5 September 1967 
(1967-09-05) 

D2: US-a-5 332 564 (CHAPNERKAR VASANT D ET AL) 26 July 1994 (1994-07- 
26) 

D3: BE-a-1 003 269 (AUXILIAR IND SA EMPRESA) 11 February 1992 (1992-02- 
11) 

2. Document D1 discloses a method for producing high purity CaCOa using the steps 
of calcining a natural Ca and/or Mg containing rock like dolomite or limestone to 
produce a lime product which in turn is pulverized and thereafter mixed with an 
aqueous solution of sucrose to form a solution of Ca-sucrate and a precipitate of 
insoluble impurities like MgO which is separated from the solution and reacting 
said Ca sucrose solution with CO2 to form CaCOg. Document D2 discloses a 
method for producing high purity CaCOg using the steps of preparing slaked lime 
and adding to it an aqueous solution of for example sucrose and then adding to it 
CO2 gas until CaCOg precipitates. Document D3 discloses a method for obtaining 
high purity CaCOa by treating Ca-containing minerals with an aqueous solution of 
sucrose. None of these documents disclose the use of treating the lime products 
with an aqueous solution of a polyhydroxy compound of the formula 
HOCH2(CHOH)nCH20H in which n ranges from 1 to 6, where n equals 4 
corresponds to sorbitol. 

The subject-matter of claims 1 to 26 is therefore novel and involves an inventive 
step with respect to D1 to D3. Claims 1 to 26 meet the requirements of Article 
33(2)(3)(4) PCT. 

SECTION VIL: 

3. The subject-matter of claim 1 1 does not meet the requirements of Article 34(2)(b) 
PCT because the amendments go beyond the originally filed documents. In 



Form PCT/Separate Sheet/409 (Sheet 1) (EPO-April 1997) 



LIMINARY International application No. PCT/EP99/09659 
EXAMINATION REPORT - SEPARATE SHEET 



particular, on originally filed page 8 in the second paragraph it is disclosed that "... 
to extract an amount of carbide lime providing 3 to 12, ... parts per weight calcium 
hydroxide with 100 parts per weight of the aqueous solution of the polyhydroxy 
compound." The words "calcium hydroxide" have been omitted in claim 1 1 and 
such a generalisation therefore gives rise to an objection under Article 34(2)(b) 
PCT. 



SECTION VilL: 

4. Claim 1 1 is unclear to the extent that there appears to be an omission in the 

second line between the words "... provide 3 to 12 parts by weight ..." and "... per 
100 parts per weight of the aqueous solution ...". This omission has been 
addressed under point 3. above. 

The subject-matter of claim 1 1 does not meet the requirements of Article 6 PCT. 



Form PCT/Separate SheeV409 (Sheet 2) (EPO-April 1997) 



TENT COOPERATION TREATY, 

PCT 



INTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 



Applicant's or agent's file reference 
PBA/DO88298PW0 


POR FURTHER ®®® Notification of Transmittal of International Search Report 

(Form PCT/ISA/220) as well as, where applicable, item 5 below. 

ACTION 


Internationa) application No. 

PCT/EP 99/09659 


Internationa) filing date (day/month/year) 

07/12/1999 


(Earliest) Priority Date (day/month/year) 

10/12/1998 


Applicant 

KEMGAS LIMITED et al 



This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 1 8. A copy is being transmitted to the Internationa) Bureau. 



. sheets. 



This internationa) Search Report consists of a total of o 

fX| )t is a)so accompanied by a copy of each prior art document cited in this report. 



Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless othenwise indicated under this item. 



□ 



the intemational search was carried out on the basis of a translation of the international application furnished to this 
Authority (Rule 23.1(b)). 



With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 

I I contained in the international ajjplication in written form. 

filed together with the intemational application in computer readable form, 
furnished subsequentiy to this Authority in written form, 
furnished subsequent)y to this Authority in computer readble form. 



□ 
□ 
□ 
□ 



2. 
3. 



□ 

□ 
□ 



the statement that the subsequently furnished written sequence listing does not go t^eyond the disclosure in the 
international application as filed has been furnished. 

the statement that the information recorded in computer readable form is identical to the written sequence listing has t>een 
furnished 

Certain claims were found unsearchable (See Box I). 
Unity of Invention Is lacking (see Box I)). 



With regard to the title, 

pT] the text is approved as submitted by the applicant. 

I [ the text has been estabiished by this Authority to read as follows: 



With regard to the abstract, 

pT] the text is approved as submitted by the applicant. 

I I the text has been estabiished, according to Rule 38.2(b), by this Authority as it appears in Box ))). The ap)plicant may, 
' — ' within one month from the date of mailing of this international search report, submit comments to this Authority. 

The figure of the drawings to be published with the abstract is Figure No. 



I I as suggested by the applicant. [X] None of the figures. 

I I (because the applicant failed to suggest a figure. 

I I because this figure better characterizes the invention. 



Form PCT/ISA/210 (first sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



International Application No 



/EP 99/09659 



A. CLASSinCATION OF SUBJECT MATTER 

IPC 7 COlFll/18 COlFll/16 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 COIF 



Documentation searched other than minimum documentation to the extent that such documents are included In the fields searched 



Electronic data base consulted during the international search (name of data trase and. where practical, search temis used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category * 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 


us 5 332 564 A (CHAPNERKAR VASANT D ET 


1-3,14. 




AL) 26 July 1994 (1994-07-26) 


15, 






17-20, 






22,24-26 




column 2, line 60 -column 3, line 17; 






example 1 






column 3, line 43 - line 59; claims 1,8 




X 


US 3 340 003 A (G.G. JUDO, OHIO LIME 


1.3,11, 




COMPANY) 5 September 1967 (1967-09-05) 


14,15, 






17-20, 






22,24-26 




column 1, line 34 -column 2, line 66; 






claims 1,2,14; figure 1 






-/-- 





m 



Further documents are listed in the continuation of box C. 



Patent family members are listed in annex. 



•* Special categories of cited documents : 

"A" document defining the general state of the art which Is not 
considered to be of particular relevance 

'E' eariier document but published on or after the international 
filing date 

"L" document which may throw doubts on priority claim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or 
other means 

■p' document putrflshed prior to the intemational filing date but 
later than the priority date claimed 



T" later document published after the intemational filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underiying the 
invention 

'X" document of particular relevarx;e: the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y" document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

"&■ document member of the same patent family 



Date of the actual completion of the intemational search 

17 April 2000 


Date of mailing of the intemational search report 

02/05/2000 


Name and mailing address of the ISA 

European Patent Office. P.B. 5818 Patentiaan 2 
NL - 2280 HV Rijswijk 
Tel. (+31-70) 340-2040. Tx. 31 651 epo nl. 
Fax: (+31-70) 340^16 


Authorized officer 

Siebel, E 



Fomi PCT/ISAy2 10 (second sheet) (July 1 992) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



C.(Conttnuatlon) DOCUMENTS CONSIDERED TO BE RELEVANT 



ilDERED 



I nter national Application No 

l/EP 99/09659 



Category ^ Gtation ol document, with indication. where appropriate, of the relevant passages 



Relevant to daim No. 



BE 1 003 269 A (AUXILIAR IND SA EMPRESA) 
11 February 1992 (1992-02-11) 



the whole document 

EP 0 286 564 A (AUXILIAR IND SA EMPRESA) 
12 October 1988 (1988-10-12) 

the whole document 

US 3 669 620 A (BENNETT MICHAEL CAMM ET 
AL) 13 June 1972 (1972-06-13) 

the whole document 

CHEMICAL ABSTRACTS, vol. 107, no. 14, 
1987 

Columbus, Ohio, US; 

abstract no. 117846z, 

FILIPESCU, LAURENTIU; EHCULESCU, ION: 

"Preparation of pure Calcium Carbonate" 

XP002026052 

abstract 

& RO 87 978 A30 November 1985 (1985-11-30) 



1.3,15, 
17,19, 
20,22, 
24-26 



1,3.15, 

17,19, 

24-26 



1.3,17. 

19,20, 

22,24-26 



1,4,17, 
24-26 



Form PCT/tSA/210 (oontmuation of second sheet) (July 1992) 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 

^^j ^tlon on patent family membefs 



Patent document 
cfted in search report 



Publication 
date 



l^rnational Application No 

j^B/EP 99/09659 



Patent family 
member(s) 



Publication 
date 



us 5332564 



26-07-1994 



NONE 



US 3340003 A 05-09-1967 NONE 



BE 1003269 A 11-02-1992 ES 2017403 A 01-02-1991 

PT 94845 A 20-03-1991 



EP 0286564 A 12-10-1988 ES 2002600 A 16-08-1988 

AT 92437 T 15-08-1993 

DE 3882777 A 09-09-1993 

NO 881416 A 04-10-1988 



US 3669620 A 13-06-1972 NONE 



RO 87978 A 30-11-1985 NONE 



Form PCT/ISA/210 (patent lamay annex) (July 1 992) 



5.JUN.2001 17:50 

PCX 

INTERNATIONAL APi 



MftRKS Z CL~RX % ^ 0161 236 5846 



NO. 218 



P. 4/38 



# 



WORLD I^rreLLEC^UAL PRC 
^ Iniemaiional 



,TY ORGANrZATIi 
reao 




CATION PUBUSHED UNDER THE PATENT COOPERATION TREATV^ (PCT) 



(Si) Internatioxwl Patent Classification ; 
COIF 11/18, 11/16 



Al 



ill) InteniaUonal PubHcaUofi Number: WO 00/34182 

(43) International Publie&tioD Date: 15 June 2C00 (15i)6.00) 



(21) InternaUonal AppUcailon Number; PCT/EP99/09659 

(22) lotcmatSonaJ Filing Date: 7 December 1999 (07.12^) 



(30) Priority Data: 
9J27033.3 



10 December 1998 (10.1198) CB 



(71) Applic ant (fo r ail designated States except US): KEMGaS 

LIMITED (-/-]; TTie Comer House, Parliament Sireei 
.Hamilton (BM), 

(72) Inventor; aad 

(75) Inventor/Applicant (for US anfy)i DE PAl/W GERUNGS, 

Johannes, Hendrlkus. Maitinus [NL/CH]; Hochcnweg 8, 
CH-5426 Lengnau (CH), 

(74) Agent' ATKINSON, Peier, Birch; Marks & Clerk, Sussex 
House, S3-85 Moslcy Streei, Manchester M2 3LG (GB). 



m) tteagnated States: AE, AU AM. AT. AU. AZ» BA, BB, BC. 
BR. BY. CA. CH, CK, OR, CU, CZ DE DK. DM. EE, 
ES. FI. GB. CD. CE, Oft CM MR, HV, ID. JL, IN» IS. JP. 
KE. KG. KP. KR. K2. LC LK. LR. LS. LT. LU. LV, MA, 
MD. MO. MK. MN. MW. MX. NO, NZ. PL, PT. RO. RU. 
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(54) Title: LIME TREATMENT 

(57) Abstract / 

Meibods of obtaining a solution of calcium ions from lime (e.g. carbide lime) arc disclosed. In one aspea the method comprises 
(i) trcadng the lime with an aqueous solution of ^ polyhydroxy compound (preferably aorbltol) having three or moie hydroxy groups and 
a straight chain of 3 to 8 caAon atoms; and (ii) optionally separating insoluble impurities ftom the solxition resulting fram (i). In another 
aspcc: the method comprises (iii) ireanng carbide lime with an aqueous solution of a polyhydroxy compound (e.g. sorbitol or sucrose) w 
extract calcium from the carbide lime; and (iv) separating insoluble Impurities from the solution resulting fhjm (i). The solutions obtained 
may be treated with precipitating agent to obtain a solid calcium containing product Tlie product may be calcium caAonaie obtained by 
treating the solution with carbon dioxide as ;he precipitating agent. 
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i ^ime Trftatmftnt 

The present invention dilates to a method of treating lime and more 
particularly, but not exclusively, to the treatment of lime containing insoluble 
impurities, to obtain a purified solution of calcium ions and also the use of said 
processing method to obtain useful, solid calcium containing products from the lime. 
The invention relates more particularly, but again not exclusively, to the treatment of 
carbide lime. 

For the purposes of the present specification the term "lime" is used to 
describe both CaO and Ca(0H)2 depending on the context. 

Examples of prior art relevant lo the present invention include US'A-3 340 
003 which discloses the processing of dolomite by calcining and then dissolving the 
calcium oxide produced at high pH to obtain a solution of calcium sucrale. 

Also US-A-5 332 564 discloses the use of a calcium hydroxide water slurry 
with a very small amount of sucrose to produce rhombic precipitated calcium 
carbonate. ' 

Tliere is a need for a process which will enable a solution of calcium ions &om 
lime particularly, but not necessarily, a lime containing insoluble impurities since the 
resulting calcium ion solution can be used for producing relatively valuable products. 
The need is particularly great in relation to carbide lime which is a by-product in the 
production of acetylene by the reaction of calcium carbide and water according to the 
equation 1 , j 

CaC. + 2H2O -> Ca(0H)2 + C2H2 

More panicularly, carbide hme is comprised of calcium hydroxide and 
imparities resulting from the original calcium carbide and possibly also from the 
conditions under which the acetylene is produced. 



CONRPMATION COPY 
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The caAide lime is pro.'uced .n amoonts of app«,ximaiely 3.54 times the 
weight of acetylene and is produced ia dry powder fom coming from a dry gas 
generator but mostly it is a water shury from wet generators. Carbide lime ts also 
toown as carbide sludge, generator slurry, lime sludge, lime hydrate, and hydrated 
carbide lime. 

carbide lime is a grey-black substance. Typically it consists of around 90% 
by weiaht of calcium hydroxide (based upon the solids content of the carbide hme). 
the rem'ainder being impurities which depend upon the method used to manufacture 
the acetylene and also upon the source of the materials used to manufacture the 
calcium carbide (nom^ally made by roasting calcium oxide and coal). The mam 
impurities are the oxides of siUcon. iron, aluminium, magnesium, and manganese 
combined with carbon, fenosilicon and calcium sulphate. Additionally if the carbide 
lime is stored outside, calcium carbonate, fomied by the reaction of calcium 
hydroxide with carbon dioxide, may be present as an impurity. 

Due to the impurities presem in the carbide Ume it has a low market value 
is difficult to sell. The limited number of uses include use as a cheap base to 
neutralise acids or use in a slightly modified form as an agricultural fertiliser 
(Czechoslovakian Patent AppUcation CS 80029^1 -Jansky). 

Since it does not have a significam commercial use. and also because the 
impurities which it contains renders disposal difficult, there are millions of tonnes of 
carbide lime stored in carbide lime pits all over the world. These pits are an ever 
increasing eavironmental problem. 

Several methods as outlined below have been proposed to purify caibide lime 
bui have varioxis disadvaniages:- 

a) Healing. The water and carbon impurities in the carbide lime can be 
removed by heating carbide lime in an oven at a temperature of at least 
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iOG^C to yield a "-whiti* lime. However, this process is expensive to 
operate and has the disadvantage that oxide impurities are not removed. 

b) Simple filtration. The sludge may be subjected to a filtration operation. 
Unfortunately the particle size of the impurities contained within the 
carbide lime is similar to that of the particles of calcium hydroxide at 1 fim 
to 50 firo. Also as the impurities in the carbide lime tend to block filters 
with a thick sludge, the filters suffer from reduced efficacy and need 
constant replacement. Therefore simple filtration is ineffective. 

c) Dissolution of calcium hydroxide in water followed by filtration. As 
calcium hydroxide is sparingly soluble in water and as most of the 
impurities in carbide lime are insoluble, die calcium hydroxide can be 
extracted into an aqueous solution which is then filtered to remove the 
impurities. Unfortunately calcium hydroxide is only sparingly soluble in 
water; some 650 cubic metres of water are needed to dissolve one tonne of 
calcium hydroxide, therefore this method is impractical industrially. 

d) Solution of calcium hydroxide in water, using an ammonium salt as a 
solvating aid, followed by filtration. This method is identical to that 
described in (c) with the exception that anions, provided as chloride or the 
nitrate, are used to increase the solubility of the calcium hydroxide in 
water. This method is effective In reducing the amount of water needed to 
dissolve the calcium hydroxide but suffers from the drawback that the 
liquor containing the ammonium poses an effluent problem due to the 
relatively high ammonium salt concentrations, unless the ammonium 
solution is recycled after precipitation of the calcium wiih carbon dioxide. 

Similar problem are also encoumered in purifying other types of low quality 
(i.e. high impurity) lime. | 
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The difficulties involved in punfying carbide lime and other low quaUty limes 
that, in spite of the large available amounts of these materials, they are not 
used as a source of calcium for the production of higher value calcium products which 
have significant industrial applications. One example of such a product is 
Precipitated Calcium Carbonate (PCC) which is used as a functional fiUer in materials 
such as: paints, paper, coatings, plastics, sealants and toothpaste. 

PCC is currently manufactured by the following methods: - 

a) Reacting an aqueous slurry of lime with carbon dioxide. This method 
suffers from the disadvanUge that it is 'slow due to the low solubility of 
lime. 

b) Reacting a solution of lime with carbon dioxide. In this case problems 
arise initially as lime is only sparingly soluble in water (typical saturated 
concentration 2.16x10-' molar at room temperature). The low 
concentration presents separation problems once the conversion to PCC is 
complete. Also due to the low lime concentration the reaction equilibria 
are such that, in the reaction with carbon dioxide, only about 30% of the 
lime is converted to PCC, the remainder being converted to Ca(HC03)2, 
which remains in solution. 

. i 

It is therefore an objeci of the present invention to obviate or'raitigate the 
above mentioned disadvantages. 

' i . 

According to a first aspect of the present invention there is provided a method 
of obtaining a solution of calcium ions fi-om lime, the method comprising 

(i) ireating the lime with an aqueous solution of a polyhydroxy compound 
having three or more hydroxy groups and a straight chain of 3 to S 
carbon atoms; and 



1 
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(ii) optionally separaiinii insoluble impurities from the solution resulting 



We have found that the polyhydroxy compound solution as defined in the 
previous paragraph is an excellent solvent for the calcium and allows a much higher 
amount (e.g. about 6Sg/]) of the calcium ions present in the lime to go into solution 
than would be the case of use of only water. The method of the invention provides an 
efficient procedure for extracting calcium from lime. After removal of insoluble 
imptirities, there remains a purified solution of calcium ions which may be used for 
the production of calcium containing products of considerably higher commercial 
value than carbide lime as discussed more fully below. 

The lime used in the method of the invention may be any lime containing 
impurities that are insoluble in an aqueous solution of a polyhydroxy compound. A 
preferred example of such a lime is carbide lime, which contains carbon, ferrosilicon, 
calcium sulphate and the oxides of iron, silicon, aluminium, magnesium and 
mangai^ese as insoluble impurities. 



This aspect of the invention may however also be applied to the treatment of 
other types of lime (provided either as CaO or Ca(0H)2 containing insoluble 
impurities to obtain a solution of calcium ions therefrom. Exemplary of such other 
limes are, low grade limes, the products obtained by calcination of limestone and that 
obtained by calcination of dolomite. In the latter case the method of the invention 
ensures separation of the MgO or Mg(0H)2 since each is insoluble in the solution of 
thepolyhydric alcohol. It is also possible for this aspect of the invention 10 be applied 
to the treatment of limes which contain no or relatively low amounts of impurities. 

The polyhydroxy compound used in the method of the invention has a straight 
chain of 3 to 8 carbon atoms and should have significant solubility in water under the 
conditions employed. 

Exainpl'^s of polyhydroxy compounds which may be used are of the formula: 



finm(i) 
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HOCH2(CHOH)„CH20H 

where n is 1 to 6. Thus for example the polybydroxy compound may be 
glycerol (n*l). It is however more preferred that n is 2 to 6 and it is particularly 
preferred that the polyhydroxy compound is a sugar alcohol (a "hydiogenaied 
monosaccharide"). Examples of sugar alcohols include sorbitol, mannitol, xylitol, 
threitol and eiythiitol. 

Also useful as polydroxy compounds thai may be employed in the invention 
are *ose having a straight chain of n carbon atoms where n is 4 to 8 and (n-1) of the 
carbon atoms have a hydroxyl group bonded thereto. The other carbon atom (i.e. the 
one without the hydroxyl group) may have a saccharide residue bonded thereto. Such 
compounds are hydrcgenated disaccharide alcohols and examples include maltitpl and 
lactitol. 

Particularly preferred for use in tlie invention are the hydrogenated 
monosaccharide (e.g. sorbitol) and disaccharide alcohols because of their thermal 
stability which can be important for subsequent processing of the calcium ion solution 
(see below). V- , . 



■i;. 



Mixtures of the above described polyhydric alcohols may also be used. Thus 
it is possible to use industrial sorbitol which, of the solids present, comprise about 
80% sorbitol together with other polyhydroxy compounds such as mannitol and 
disaccharide alcohols. Examples of industrial sorbitol include Soibidex NC 16205 
from CerestarandMeritol 160 fi^m Amylum. 

Depending on its solubility in water at the temperature used in the method, the 
polyhydroxy compound will generally be employed as a 10% to 80% by weight 
solution in water. When the polyhydroxy compound is a sugar alcohol, it will 
generally be used as 10% to 60% by weight solution, more preferably 1 5% to 40% by 
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weigh: solution in water. In coniras; glycerol will generally be used as 60% to S0% 
by weight solution in water, more preferably 65% to 75% by weight solution. 

A second aspect of the invention relates to the treatment of caibide lime to 
obtain a solution of calcium ions therefrom. According to this aspect, the invention 
provides a method of obtaining a solution of calcium ions from carbide lime 
comprising: ' 

(i) treating the carbide lime with an aqueous solution of a polyhydroxy 
compound to extract calcium from the carbide lime, and 

(ii) separating insoluble impurities from the solution resulting from (i). 

The polyhydroxy compound used in the second aspect of the invention may be 
as described for the first aspect of the invention. Additionally however this 
polyhydroxy compound may be a saccharide (e.g, a mono- or di-saccharide). 

Examples of saccharides which are useful in the invention include glucose^ 
fructose, ribose, xylose, arabinosc, galactose, mannose, sucrose, lactose and maltose. 
Examples of saccharide derivatives which are useful in the invention include 
saccharide alcohols such as sorbitol and mannitoL It is particularly preferred that (for 
the second aspect of the invention) the polybydxoxy compound is chosen from the 
group consisting of sucrose, glucose, sorbitol and glycerol. 

Depending on its solubility in water at ihe temperature used in the method of 
the second aspect, the polyhydroxy compound will generally be employed as a 10% to 
80% by weight solution in water. When the polyhydroxy compound is a saccharide, 
or a derivative thereof, e.g. a sugar alcohol, it will generally be used as 10% to 60% 
by weight solution, more preferably 15% to 40% by weight solution in water. In 
contrast, glycerol will generally be used as 60% to 80% by weight solution in water 
more preferably 65% to 75% by weight solution. 



\ 

0 
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The invention (both the first xnd second aspects) will be described fully with 
reference to the treatment of carbide hme but it is applicable mutatis mutandis to other 
forms of lime. 

To produce a purified solution of calcium ions from carbide lime, it would 
generally be appropriate to extract an amount of carbide lime providing 3 to 12, more 
preferably 3 to 7 and ideally about 5 parts by weight calcium hydroxide with 100 
parts by weight of the aqueous solution of the polyhydioxyl compound. Dry carbide 
lime from an acetylene generator may be -extracted without funher processing. 
However, in the case of wet carbide lime it will generally be prefeired that this will be 
allowed to settle and subsequently dewatered prior to the extraction step. This can be 
best be done by filtration. 

If the polyhydToxy compound used for extracting the calcium ions is 
susceptible lo thermal decomposition then the extraction step may be effected at a 
temperature of 5'C to 60°C. although we do not preclude the use of temperatures 
outside this range. The admixture of the carbide lime and aqueous solution of the 
hydroxy compound should also be agitated to ensure maximum extraction of calcimn 
ions into ihe aqueous liquor. Treatment times to obtain a desired degree of extraction 
wiU depend on factors such as the temperature at which the extraction is performed, 
degree of agitation, and concentration of the polyhydroxy compound but can readily 
be determined by a person skilled in the art. 

Subsequent to the extraction step, the calcium ion solution is separated from 
insoluble impurities. Conveniently separation is effected by filtration, e.g. using a 
microfjltration unit, but other methods may be employed. If necessary a flocculating 
agent may also be used. 

The resultant product is a purified calcium ion containing solution which may 
be used, for example, as a feedstock for producing industrially useful calcium 
containing, solid products. Such products are most conveniently produced by a 
precipitation reaction in which a chemical agent is added to the soluUon to precipitate 
the desired product. Thus, for example, by bubbling carbon dioxide ihrough the 
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purified calcium ion containing solunon ii is po^iblc to produce Precipitated Calcium 
Carbonate. Other precipitating agents which may be used include phosphoric acid» 
sulphuric acid, oxalic acid, hydrofluoric acid and citric acid. 

Generally it will be appropriate to add the precipitating agent in at least 
stoichiometric amounts to the calcium contained in the solution. Alternatively or 
additionally, the supernatant liquor remaining after the precipitation reaction may be 
recycled for use in extracting calcium from a fresh batch of carbide lime. If the 
supematantant is to be recycled then it is desirable to dewater the carbide lime to 
prevent too much water entering the recycle stream and undesirably diluting this 
solution of the polyhydroxyl compound. Thus, as indicated previously, if the wet 
carbide lime is to be treated ii should be allowed to settle and then dewatered. 
Alternatively or additionally, the supernatant may be heated to effect a degree of 
concentration thereof (by evaporation of water). If the supernatant is to be heated 
then it is highly desirable that the polyhydroxy compound is a sugar alcohol since 
these are resistant to heating and do not *'brown*' at the temperature required for such 
concentration. This ensures that the recycled, "concentrated" solution of the 
polyhydric alcohol is colourless and does not cause discolouration of the precipitated 
calcium carbonate. This is in contrast to, say, the use of sucrose as the extractant of 
the calcium ions where the concentrated, recycled sucrose solution may cause 
discolouration of the precipitated calcium carbonate although this may be tolerated for 
c^ain applications. 

For the production of Precipitated Calcium Carbonate, carbon dioxide may be 
bubbled through the purified calcium ion solution using a conventional carbonation 
reactor. This reaction may be conducted at ambient temperature. Additives to coat 
the PCC, e.g. stearic acid derivatives, may be added at a later stage if required. 

The PCC may be dewatered, washed and dried using equipment well known in 

tlie art. 

The particle size of the PCC produced will depend upon parameters such as 
reaction time, temperature, CO2 concentration and agitaiioii Speed. 



4 
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The described method of producing PCC has the following advantages. 
1 The method allows the production of high purity PCC. 

2. The calcium ions, from which the calcium carbonate is generated are 
present in solution at a much higher concentration than would be the 
case of treating a suspension of lime. 

3. Compared to the use of a suspension of lime for generating PCC, the 
method of the invention does not result in PCC being "dq>osited" on 
lime particles. 

4. The method of the invention yields a PCC of narrow size distribution, 
small particle size and good colour. 

The invention will be further illustrated by the following, non-limiting 
Examples .. 

'\ . • . 

Example 1 

To a 2 litre round bottomed flask fitted with a mechanical stirrer and 
thennoroeter was charged 250 grams of sorbitol in 660 grams of water at ambient 
temperature. To the resultant clear solution was charged 100 grams of crude carbide 

lime containing 50% moisture. The mixture was then stirred for a minimum of 20 

i , 

minutes. ; 

When the resulting solution containing the undissolved impurities was filtered 
the clear filtrate obtained was foand to contain 4.1% w/w calcium hydroxide. The 
filtrate was charged to a carbonaiion reactor for precipitation of calcium carbonate by 
reaction with carbon dioxide gas, using the method described below. 

To a 2 litre round bottomed flask fitted with a mechanical stirrer, pH probe 
and gas sparge tube was charged 4% calcium hydroxide in sorbitol solution (1000 
grams^. After sparging the mixture with carbon dioxide for approximately 10 minutes 

J > 
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the reaction to calcium carbonate was complete, indicated by the pH change from 
1 1.8 to 7.0. 

The precipitated calcium carbonate (PCC) was RLiertd and dried to yield 54.2 
grams of calcium carboaate. The iheoreiical yield is 55.1 grams, implying a yield of 
98.3%. t * 

The fine, white PCC powder had the following properties. 





PCC 


Carbide Lime 


Mean Particle Size 




l-50nm 


Ciystal Stnicture 


Calcite Rhombic Structure 




Acid Insoluble; 


<0.2% 




Residual Fe 


<0.05% 


0.12% 


Residual Mg 


<0.05% 


0.07% 


Residual S 


<0.1% 


0.35% 


Residual AI 


<0.05% 


1.15% 


Residual Silica 


<0.1% 


1.5% 
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Example 2 

To a 120 litre plastic drum wa- charged 43,2 kg water, 35.7 kg of a 70% w/w 
solids in water commercial grade of sorbitol (Sorbidex NC 16205) and 21.0 kg of a 
22% w/w solids in water crude carbide lime suspension. 

The mixture was stirred for 15 minutes. Then 1 .5 litre of a flocculant stock 
solution was added to arrive at a final concentration of 25 ppm flocculant (Magnafloc 
LT25 fiom Ciba) on the total mixture. 

The contents of the drum were stirred for 10 minutes and then the flocculanis 
were allowed to settle for a period of 1 hour. 

The resulting lime soluiion and settled impurities were filtered. The clear 
filtrate contained about 4,0% w/w of calcium hydroxide. 

''■'•1 

28 kg of the filtrate liquor was charged to a stainless steel carbonation reactor 
fitted with a turbine impeller, gas sparge ring> pH and temperature probe, feed liquor 
inlet and calcium carbonate product outlet. 

The agitator was set at 600 rpm and tihe reactor contents were sparged with a 
'gas mixture of 20% w/w carbon dioxide and 80% w/w nitrogen at a rate of 80g carbon 
dioxide per minute. 

After approximately 20 minutes the caibonation reaction was completed, 
indicated by a pH change fix>m 12.4 to about 7.0. 

The formed precipitated calcium carbonate suspension was discharged from 
the reactor, filtered and washed in a pilot filter press. 

ii i i. 

The filter cake was dried to yield about 1.5 kg PCC. in:Lplying a yield of about 

i 



i 



5.JUN.2001 17:53 MftRKS & CLERK M/C 0161 236 5846 NO. 218 P. 18/^ 

WO 0034182 



^ PCT/EP99/09659 



The calcite PCC powder had the following properties: 



Mean particle size (Malvern Mastersizcr) 


1 .93 microns 


Brishtness fR457) 


97.3 


Tan densitv 


0.97 g/cc 


HO insolubles 


0.13% 


pH value 


9.3 


BET surface area 


4mVg 


MgO 


< 0.05% 


AI2O3 


0.07% 


Si02 


0.16% 


Fe 


1 ppm 


Mn 


< 1 ppm 


SO3 


0.03% 



Example 3 

■;*t . - 

57.5 grams of carbide lime, containing approximately 7.5 grams of impurities 
such as calcium carbonate, oxides and sulphates of silicon, iron, aluminium, 
magnesium, and manganese with carbon and ferrosilicon, were dissolved with stirring 
for 15 minutes in a solution containing 250 grams of sucrose in 750 grams of water. 

The resulting solution containing undissolved black covered sludge-like 
impurities was filtered. \i 

The clean solution containing about SOgrams purified calcium hydroxide was 
tratasferred lo a carbonation reactor for precipitation of calcium carbonate by reaction 
with carbon dioxide gas. ^' j' 
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After 10-20 minutes of bubbling carbon dioxide the reaction to calcium 
caibonate was complete. The precipitated calcium carbonate (PCC) was filtered out 
of the suspension and dried, yielding 67 grams of calcium carbonate, (expected ^7.5 
grams, implying a yield of over 99%). 

The PCC powder had the following properties 



Mean Particle Size • 


3\im 


Ciystal Structure 


Calcite Rhombic Structure 


Acid Insolubles 


<0.06% 


Residual Fe 


<3 ppm 


Residual Mg 


<3ppm 


Residual Mn 


<3 ppm 


Residual S 


<3ppm 


Residual Al 


33 ppm 


Residual Silica 


300 ppm 



\ 11 
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CLAIMS 



1 . A method of obt^iung a solution of calcium ions from lime, comprising 

(i) treating the lime with an aqueous solution of a polyhydroxy compound 
bavins thiee or more hydroxy groups and a straight chain of 3 to 8 caibon 
atoms; and 

(ii) optionally separating insoluble impurities from the solution resulting 
froiD (i). 

2. A method according to claim 1 , wherein the lime is carbide lime. 

3. A method according to claim 1, wherein the lime is a product of the calcining 
of limestone or dolomite. 

4. A method according to any one of claims 1, 2 or 3, wherein the polyhydroxy 
compound is 

HOCH2(CHOH)„CHjOH 

V, 

wherein n is lto6. :' ,1 

5 . A method according to claim 4, wherein the polyhydroxy compound is 
glycerol. 

. . ; « 

6. A method according to claim 4, wherem the polyhydroxy compound is a sugar 
alcohol. ; ; 

7. A method according to claim 6, wherein the sugar alcohol is sorbitol, 
mannitol, xylitol, threitol or t;rythritoI. 
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8. A method according to clairr. 4, wherein the polyhydroxy conipound has a 
straight chain of n carbon atoms where n is 4 lo 8 and (n-1) of the carbon 

atoms have a hydroxyl group bonded thereto. 

. . * 

9. A method according to claim 8, wherein the carbon atom without the hydroxyl 
group has a saccharide residue bonded Thereto. 

10. A method according to claim 9, wherein the polyhydroxy compound is 
maltitol or lactitol. 

11. A method as claimed in any one of claims 1 to 10, wherein the polyhydroxy 
compound is employed as 10%-80% by weight solution in water. 

12. A method as claimed in claim 11. wherein the polyhydroxy compound is a 
sugar alcohol and is employed as a lOVo lo 60% by weight solution. 

13. , A method as claimed in claim 11, wherein the polyhydroxy compound is 

glyCCTol as employed as 60% to 80% by weight solution in water. 

1 4. A method as claimed in any one of claims 1 to 13, wherein the amount of lime 
is such as to provide 3-12 parts by weight per 10 to 80% by weight of the 
polyhydroxy compound. 

15. A method as claimed in any one of claims 1 to 1 4 effected at a temperature of 
5«C-60*C. !. 

16. A method of obtaining a solution of calcium ions from lime comprising 
ti-eating the lime with an aqueous solution of sorbiiol to extract calcium from 
the lime. 

i 

17. A method of oblaaning a solution of calcium ions from carbide lime 

"\ 

compnsing: ^;;r 
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(i) treating the caibide lime with an aqueous solution of a polyhydroxy compound 
to extract calcium fiom the carbide lime; and 

(ii) separating insoluble impurities from the solution resulting from (i). 

18. A method according to claim 17, according to the procedure of any one of 
' claims 1 to 16. 'j 

19. A method according to claim 17, wherein the polyhydroxy compound is a 
saccharide or a saccharide derivative, 

■ i ' 

20. A method according to claim 19, wherein the polyhydroxy compound is 
glucose, fiructose, ribose, xylose, arabinose, galactose, mannose, sucrose, 
lactose or maltose. j < 

21 . A method according to claim 19, wherein the saccharide derivative is sorbitol 
or mannitol. 

22. A method according to claim 19, 20 or 21, wherein the polyhydroxy 
compound is sucrose, glucose, sorbitol or glycerol. 

23. A method of obtaining a solution of calcium ions from carbide lime 
comprising U-eating the carbide Kme with an aqueous solution of sorbitol to 
extract calcium from the carbide lime. 

,f 

24. A method of producing a calcium containing product comprising the steps of: 

•..I ' : 

(i) preparing a solution of calcium ions according to the procedure of any 
one of claims 1 to 23; and 
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(ii) adding to the solution from (i) a precipitating agent which causes 
precipitation of the desired calcium containing product. 

25. A method as claimed in claim 24, wherein the precipitating agent is carbon 
dioxide and the product obtained is precipitated calcium carbonate. 

* f 

26. A method of producing precipitated calcium caibonaie from carbide lime 
comprising: 

(i) treating the carbide lime with an aqueous solution of a polyhydroxy 
compound to extract calcium from the carbide lime; 

(ii) separating the insoluble impurities from the solution resulting fi^m (i); 
and 

(iii) treating the solution with carbon dioxide. 
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